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PRELIMINARY AMENDMENT 

Commissioner of Patents and Trademarks 

Washington D. C. 20231 

Sir. 

Before calculating the Filing Fee for the above identified application, which is 
submitted herewith, it is requested that the following amendments be entered: 
IN THE CLAIMS 
Please amend the following claims as indicated: 

7(Amended). A facepiece according to [any preceding] ckim i, wherein 
adjustment means are provided to adjust the distance between the first and second 
positions of the diaphragm. 

8(Amended). A facepiece according to [any preceding] claim 1., wherein the 
operating means which opens the supply valve is an operating lever. 

1 2(Amcnded). A facepiece according to [any preceding! claim i, further including 
means operable to move the diaphragm to its third position. 
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13(Amended). Afacepiece according to [any preceding] claim 1, including 
releasable means operable to retain the diaphragm it its third position. 

16(Amended). A facepiece according to [any preceding] claim i, wherein the 
diaphragm is a speech transmission diaphragm. 

17(Amended). A facepiece according to [any preceding] claim!, wherein the 
interior of the facepiece is divided into upper and lower compartments, the upper 
compartment covering the wearer's eyes and havdng a transparent sight window, and the 
lower compartment covering the wearer's mouth and nasal openiDigs and having the 
diaphragm mounted thereon, the supply valve being situated to deliver bteathable gas to 
the upper compartment, and non-return valves being provided to allow gas to flow from 
the upper to the lower compartment only. 

18 (Amended). Afacepiece according to [any of claims] claim 1 [to 16], wherein 
the facepiece covers the wearers nose and mouth only. 

25(Amended). A breathing apparatus according to [any of claims] claim 19 [to 24], 
wherein adjustment means are provided to adjust the distance between the first and 
second positions of the diaphragm. 

26(Amended). A breathing apparatus according to [any of claims] claim 19 [to 25], 
wherein the operating means which opens the supply valve is an operating lever. 

30(Amended). A breathing apparatus according to [any of claims] claim 19 [to 29], 
wherein the facepiece further includes means operable to move the diaphragm to its third 
position. 
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37(Amended). A breathing apparatus according to [any of claims] claim 19 [to 341, 
wherein the facepiece forms part of a hood or heLnet containing the head of the wearer. 

38(Amended). A breathing apparatus according to [any of claims] claim 19 jto 34], 
wherein the facepiece forms part of a garment partially or totally enclosing the wearer. 

39(Amended). A hood for a breathing apparatus, incorporating a facepiece 
according to {any of claims] claim 1 [to 17J. 



40(Amended). A garment including a facepiece according to [any of claims] claim 
l[tol8]. 



The foregoing amendments have been made to remove the multiple dependencies 
of the claims in the original, British, application, and it is requested that the amendment 
be entered both to reduce the filing fee, and to place the application in better form for 
examination. 
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BREATHING APPARATUS A ND FACRP IECE THRREPOR 



This invention relates to breathing apparatus 
whereby br&athable gas is supplied automatically to the 
wearer in accordance with his respiratory requirements . 
5 More particularly, it relates to apparatus of the 
"Positive Pressure" type, wherein a pressure which is a 
predetermined level above the pressure of the ambient 
atmosphere is maintained within the facepiece so as to 
prevent inward leakage of air^ noxious gases or smoke, 

10 etc., from the surrounding atmosphere into the interior 
of the facepiece. 

Breathing apparatus of the positive pressure t;i?pe 
is well known, and is comraoniy used by firefighters for 
entering smoke-filled buildings or while dealing with 

15 chemical spills. Tor these purposes, it is normal to use 
apparatus of the self-contained type where a supply of 
air or other breathable gas is carried by the wearer in 
one or more high pressure cylinders . 

A typical apparatus comprises a cylinder containing 

20 compressed air at high pressure, typically 200 to 300 
bar, which is carried on the wearer's back by means of 
a backplate or frame, to which is attached an adjustable 
webbing harness. The cylinder is fitted with a stop 
valve, to which is connected a first stags px-essure 

25 regulating valve which reduces the air supply pressure 
to a substantially constant value of, say, 7 bar. The 
air xs supplied by this first stage regulator, via a 



flexible hose, to a second stage regulator, conimonly 
known as a dsinand valve, which is attached to a full 
facepiece of rubber or a similar resilient material. The 
facepiece is conventiona 1 ly ^ held to the wearer's face 
in a lead-tight manner by means of an adjustable head 
harness . 

The facepiece, which has a transparent visor, is 
fitted with a non-return valve through which the wearer's 
exhaled breath is exhausted to atmosphere. This valve 
is spring loaded so as to open only when pressure within 
the facepiece exceeds the predetennined level above that 
of the surrounding atmosphere, this difference normally 
being set at about 4 iTiillibar. 

The demand valve responds to pressure changes within 
the facepiece and is spring loaded or biased so as to 
open and admit air from the first regulator when pressure 
within the facepiece fails, due to inhalation by the 
v/earer or outward leakage, to a level below, say, 3 
millibar above the ambient outside pressure. By this 
means, pressure within the facepiece is maintained at a 
level of between 3 and 4 millibar above the ambient 
outside pressure. 

in order to allow a fully attired wearer to breathe 
atmospheric air in areas where it is safe to do so, and 
thus conserve his limited air supply, and also to 
facilitate decontamination of the facepiece after use, 
the connection between the demand valve and the facepiece 



is commonly by means of a bayonet or similar coupxj.ng 
which can b© x-apidly assembled or disasseE^bled by the 
wearer . 

The facepiece is also conventionally fitted with a 
speech transraission diaphragm, comprising a taut meinbrane 
of thin metal or high strength plastics material, 
supported in a rigid housing in the front of the 
facepiece and protected by a grille ► The clear 
transmiesion of speech is of critical importance in many 
situations in which breathing apparatus is worn, 
particularly in f iref ighting . 

It is also conventional to provide a gauge to 
indicate the air pressure in the cylinder, in order to 
allow the wearer -to monitor his air supply. An audible 
alarm, usually a whistle or bell, indicates when cylinder 
pressure has fallen to or below a predetermined level. 

The typical apparatus dsscribed above has a nirmber 
of limitations and disadvantages, which the present 
invention seeks to overcome. 

The facepiece, incorporating the speech transmission 
diaphragm, spring loaded exhalation valve and connection 
for the demand valve, is a complex assenii>ly of many parts 
and is thus costly to produce. Its cost is often so high 
as to inhibit the provision of personal facepieces to 
each of the individuals in a f iref ighting team, for 
example. This situation, in which facepieces must be 
"shared" by two or more team members r may give rise to 



objections relating to contmuni cable diseases and 
certainly necessitates very thorough decontamination of 
the iacepiece after eveiry use. The demand valve, which 
is in the respiratory circuit and thus also susceptible 
to contamination, is not easy to clean effectively, due 
to the need to prevent the ingress into the passages in 
the valve of water which may subsequently freeze, 
adversely affecting its operation. 

The necessity^ for firefighters in particular, to 
be completely attired in their protective clothing and 
equipment prior to entering an area where respiratory 
protection becomes necessary, requires that the deifiand 
valve be disconnectabl e from the facepiece to allow the 
wearer to breathe atmospheric air whilst conserving his 
compressed air eupply. This procedure, in turn, 
necessitates that an additional device be incorporated 
into the demand valve to override its positive pressure 
operation so as to prevent free escape of air and to 
restore demand operation when the valve is reconnected 
to the facepiece or when the wearer first inhales from 
the valve. 

Disconnection of the demand valve from the facepiece 
exposes the outlet of the valve to the ingress of dirt 
or water which may later affect operation of the valve, 
or may be inhaled by the wearer. The demand valve, being 
mounted externally to the facepiece, is exposed to 
extremes of temperature and forniB a significant 
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protrusion which is susceptible to catching on 
obstructions with the subsequent risk of dislodging the 
f acepiece . 

It is the object of the present invention to 
overcome the disadvantages described by providing a 
single integrated asseitODly incorporating the demand 
valve, exhalation valve and speech transir.issiork diaphragm 
with a ireans of allowing rhe wearer to conserve his 
supply of breathable gas and breathe from the atmosphere 
St will without either removing the demand valve assembly 
from the facepiece, or removing the facepiece from his 
face. The assembly nay thus be permanently, or semi- 
permanently attached to the facepiece, greatly increasing 
the integrity of -the apparatus and reducing the overall 
size, weight and cost due to the reduced nuniber of 
component parts. 

It is a further object of the invention to provide 
a fixed and minimal differential between the opening 
pressure of the exhalation valve and the opening pressure 
of the demand valve, and to further reduce the overall 
^vTork of breathing for the wearer by providing an 
exhalation valve of considerably greater area than could 
normally be accomrr.odated in a conventional apparatus. 
The preferred embodtmeTits of the invention also place the 
wor]<ing parts of the breathing valves within the 
facepiece where they are protected from extremes of 
temperature, and also provide a means of preventing 



ingress of water into the demand valve ^ so that the 
complete facepiece and valve assembly may be readily 
washed and decontaminated by inunersion. 

STATEMENT OF INVENTION 

AGcording to a first aspect, a facepiece for a 
breathing apparatus comprises a supply valve for 
delivering breathable gas to the interior of the 
facepiece, and an exhaust valve for allowing the egress 
of gas from the facepiece, wherein the exhaust valve is 
a movable diaphragm having a first position wherein it 
engages with a movable sealing element to seal an exhaust 
opening in the facepiece, a second position displaced 
toward the interior of the facepiece relative to the 
first position artd still in sealing engagement with the 
facepiece, and a third position displaced outwardly of 
the facepiece relative to the first position and. out of 
sealing engagement with the facepiece, the diaphragm 
being biased towards the second position by biasing 
means, and the diaphragm engaging operating means to open 
the supply valve when in the second position. 

In a second aspect, there is provided a breathing 
apparatus to supply breathable gas to a wearer, 
comprising a reservoir of breathable gas at superambient 
pressure and a facepiece sealable to the wearer's face 
to cover the nose and mouth, the facepiece ccmpriBing 
a supply valve for delivering air to the interior of the 
facepiece, and an exhaust valve for allowing the egress 



of gas from the facepiece, wherein the exhaust valve is 
a movable diaphragm having a first position wherein it 
engages with a movable sealing element to seal an exhaust 
opening in the facepiece, a second position displaced 
toward the interior of the facepiece relative to the 
first position and still in sealing engagement with the 
facepiece, and a third position displaced outwardly of 
the facepiece relative to the first position and out of 
sealing engagement v/lth the facepiece, the diaphragm 
being biased towards the second position by biasing 
means, and the diaphragm engaging operating means to open 
the supply valve when in the second position. 

In a third aspect, a control arrangement for 
actuating a demand valve in a facepiece of a breathing 
apparatus comprises a valve element having an open 
position wherein the valve elexuent lies outside the 
facepiece, an initial sealing position wherein the valve 
element is in sealing contact with an exhaust opening in 
the facepiece, and an operating position wherein the 
valve element and exhaust opening are still in sealing 
contact and the valve element is displaced from the 
second position toward the interior of the facepiece, the 
valve element engaging an actuator to open the demand 
valve while the valve element is in the operating 
position . 

A fourth aspect of the invention provides a demand 
valve for a facepiece of a breathing apparatus comprising 



closure msans to prevent ingress of decontaminating fluid 
into the demand valvG. 

Eiribodlments of the invention will now be described 
in detai], with reference to the accompanying drawings, 
5 in which t 

Figure 1 shows a sectional side elevation of a 
preferred embodiment of the invention; 

Figure 2 is an enlarged fraginentary vxev/^. showing 
an alternative raefchod of supporting the diaphragm and 
10 seal; 

Figure 3A is an -enlarged sectional view of the 
demand valve in its closed position; and 

Figure 3B is a view similar to Figure 3a, showing 
the demand valve- open to admit air to the facepiece. 

15 Referring now to Figure 1, a speech transmission 

diaphragm assembly 1 comprises a taut membrane 2 held in 
a rigid circular housing 3. This diaphragm assembly 1 
is rigidly fixed to a lever 4, pivoted at 5 and biased 
by a spring 6 such that the diaphragm is urged towards 

20 a deformable resilient seal 7, clamped at its periphery 
to a housing 8. The seal 7 is so configured that it can, 
after making sealing contact with the diaphragm assembly 
1, allow further "inward" movement of the diaphragm 
(towards the wearer) beyond the initial "closed" position 

25 seen in Figure 1. The force of the spring 6 is such as 
to urge the diaphragm to close the opening defined by the 
seal 7, and is sufficient to deform or deflect the seal 
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7 farther, beyond this initial "closed" position in the 
absence of a pressure difference across the diaphragm. 

A lever 9 is pivoted at 10 and is biased by a light 
spring 11 so as to close off a small pilot jet 12. When 
the pilot jet 12 is closed by the lever 9, the pressure 
within a pilot chamber 13, resulting from air entering 
the chamber 13 from an air inlet 14 through a metering 
orifice 15 in the centre of a resilient disc 16, clamps 
the disc 16 against a face of a flange 17. The relative 
sizes of the pilot jet 12 and metering orifice 15 are 
such that the pilot jet 12 can exhaust the pilot chamber 
13 faster than the metering orifice 15 can replenish it. 
Any escape of air through the pilot jet 12 causes a 
reduction in pres^sure within the chamber 13, allowing the 
resilient disc 16 to bow away from the flange .17 under 
the influence of air pressure at the inlet 14, exposing 
a series of openings 18 in the flange through which air 
may pass from the inlet 14 to an outlet 20 and thence 
into the interior of the facepiece. The free end of 
lever 9 is provided with an adjusting screw 9a to vary 
the position of the diaphragm assembly at which initial 
contact is made with the lever 9. Clearly, embodiments 
are foreseeable wherein an adjustable abutment is 
provided on the diaphragm, and a fixed abutment on lever 
9. When the screw 9a is correctly adjusted, the 
diaphragm is just out of contact with the lever when the 
pressure within the facepiece exceeds atmospheric 
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pressure by the required pressure difference. "Inward" 
movement of the diaphragm 1, beyond that initial contact 
position will cause the diaphragm to come into contact 
with the screw Sa at the end of lever 9, and pivot the 

5 lever away from the pilot jet 12, allowing air to exit 
through the jet 12 from the pilot chaiober 13. 

A resilient non-return flap 19^ which protects the 
valve outlet 20 from the ingress of water, deflects to 
a] low air to pass freely from the valve into the 

10 facepiece. 

It will be understood from the foregoing that the 
siipply of air to the facepiece is controlled by a two- 
stage main valve composed of the reeilient disc 16, whose 
opening and closing is in turn controlled by the opening 

15 and closing of a pilot arrangen\ent , composed of the pilot 
chaitiber 13 and jet 12. The pilot arrangeraent is in turn 
controlled by the movement of the lever 3, which is moved 
by the diaphragm 1 when diaphragm 1 moves inwards in 
response to a reduction in pressure within the facepiece. 

20 It is emphasised that in operation, forces act on 

the diaphragm due to the resilient nature of the seal 7, 
the biasing spring 6 of the diaphragm assembly 1, and the 
force exerted by pressure differences on the diaphragm. 
The biasing spring 5 is sufficiently strong to move the 

25 diaphragm, in the absence of any pressure difference 
across the diaphragm, from a first position in which 
Initial contact is made with seal 7 but with seal 7 



unmoved, into a third position in which seal is moved 
toward the wearer and the diaphragm 1 contacts the screw 
Sa of lever 9 . The diaphragm 1 and seal 7 remain in 
sealing contact throughout this movement. 

When the facepiece is sealed to the wearer's face, 
initially no pressure difference exists between the 
interior of the diaphragm and the oiitf5ide atmosphere. 
The diaphragm 1 is urged inward by the biasing spring 6. 
Seal 7 is deformed as diaphragm 1 moves inward under the 
action of spring 5 . Diaphragm 1 contacts and moves lever 
9 to open the pilot valve 12, and air is admitted into 
the facepiece until the pressure within the facepiece 
rises to a superatmospheric level sufficient to urge the 
diaphragm 1 to move out^^ards against the force of spring 
6 . As the diaphragm 1 moves outwardly under the 
increasing pressure within the facepiece^ lever 9 is 
urged by spring 11 to follow the movement of the 
diaphragm until lever 9 closes the pilot jet 12. A state 
of equilibrium will then exist if pressure within the 
facepiece is maintained at this level. 

When the wearer inhales, pressure within the 
facepiece falls below the equilibrium level. The 
diaphragm 1 then moves inwards under the action of spring 
6, deflecting the resilient seal 7 and opening the pilot 
valve 12 again to admit air to the facepiece. When 
inhalation ceases, pressure within the facepiece will 
rise again, urging the diaphragm 1 outwards, restoring 



the equilibritim pressure level and allowing the pilot 
valve 12 to close. The diaphragm remains tightly closed 
on the seal 7 throughout the inhalation phase. 

When the wearer exhales, pressure within the 
5 facepiece will rise above the equilibrium levels and this 
pressure difference across diaphragm 1 urges the 
diaphragm outwards. After a small outward inovement of 
both the diaphragra 1 and the seal 7, the seal 7 reaches 
the limit of its movement. Diaphragm 1 thereafter 

10 continues to move away from the resilient seal 7 to 
expose a gap around the periphery- of the diaphragm 1^ 
through which the excess air is vented to atmosphere. 
A cover 21, which is shown in dotted lines, protects the 
assembly froir, damage and from radiant heat^ and has 

15 suitably positioned openings (not shown) to allow for the 
unhindered passage of the exhaled air to atmosphere. 
These openings also provide a path for sounds transmitted 
through the diaphragm 1, allowing the clear transmission 
of speech. 

2 0 In a preferred developinent of the invention^ in 

order to allow the wearer to breathe atmospheric air 
without removal of the facepiece ^ a lifting and latching 
ineans is provided to move the diaphragm 1 away from the 
resilient seal Ij and to hold it in this open position. 

25 In Figure 1^ such a lifting arrangerrtent is ssen at 30, 
v/her© the diaphragm 1 is provided with a finger tab 30 
projecting downwardly from its lower end. By placing a 
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finger to the right (as seen in the Figure) of the tab 
30 and moving it to the left, the wearer may move the 
diaphragm away from seal 7 to allow free ingresfs and 
egress of air into the facepiece. It is emphasised that 
5 the lever 9 is unmoved by lifting the diaphragm in this 
way, and thus the demand valve remains closed, conserving 
the air supply. 

In the most preferred embodijment , latching means 30a 
and 30b are provided to retain the diaphragm in its 

10 lifted position. In the einbodiment of Figure 1, detent 
30a engages with pivoting latch 30b when the diaphragm 
is lifted by the wearer. Leftwards (as seen in the 
Figure) pressvire at the lower part 30c of pivoting latch 
30b causes the -latch 30b rotate clockwise and to 

15 disengage from the detent 30b, and spring 7 then returns 
the diaphragm 1 to its initial position in contact with 
seal 6, to continue the normal operating sequence. 

In the illustrated embodiment, lifting the diaphragm 
1 opens a port of substantial area, directly in front of 

20 the wearer's nose and mouth. The latch may be arranged 
in other configurations than that shown, provided the 
latch can operate to hold the diaphragm 1 in the open 
position. while the latch may be engaged and released, 
or "tripped", by a single action, such as by pressing a 

25 projecting button, release arrangements requiring more 
deterinined jnanipulation are foreseen. In order to 
prevent inadvertent or accidental opening of the 
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diaphragm, the latching means is preferably designed so 
that a double action is required by the wearer to engage 
the latch, such as by simultaneously depressing two 
buttons on opposite sides of the valve assembly. When 
5 the diaphragm 1 is in the open position, it is 
necessarily out of contact V7ith lever 9, and thus the 
pilot valve 12 remains closed, conserving the air supply. 
The wearer may then remove the facepiece without loss of 
pressurised air through the demand valve, 

10 A manually operated bypass, or override, valve (not 

shown) may be provided, v/hereby a controlled flow of air 
may be admitted to the facepiece at will. Additionally 
or alternatively, a stop valve may be provided between 
the pressurised adr supply tank and the facepiece, since 

15 it will be appreciated that if the wearer removes the 
facepiece without latching the diaphragm 1 open, the 
diaphragm 1 will be moved, by the spring 6 to open the 
pilot valve 12 and allow a free flow of air. 

In the einbodiraent shown in Figure 2, the diaphragm 

20 1 is mounted on a resiliently biassed telescopic siapport 
comprising a bearing post 4 0 attached to the housing of 
the facepiece and a sleeve 41 attached to the outer face 
of the diaphragm assembly. A spring 42 surrounds the 
post 4 0 and urges the sleeve 41 and diaphragm 1 and the 

25 seal 7 towards the wearer. Other mounting arrangements 
are foreseen for the diaphragm, in addition to the 
pivotal movement shown in Figure 1 and the rectilinear 
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movement illustrated in Figure 2. 

In the embodiment seen in Figure 1, the seal 7 is 
permanently attached to the periphery of the diaphragm 
1^ and has a sealing lip which contacts the body 8 of the 
5 facepiece. The flexible nature of the seal 7 allows the 
diaphragm to move towards the wearer after making initial 
sealing contact with the facepiece, so that lever 9 may 
be operated to open the supply valve 16 in a manner 
similar to that described with reference to the 

10 embodiment shown in Figure 1. 

An alternative arrangement for adjusting the 
position at which the diaphragm opens the demand valve 
is shown. In this embodiment^ the diaphragm 1 is formed 
with a threaded eiabossment ia^ and an adjusting screw S 

15 extends through the embossment la to contact the end of 
a lever 9 which operates the demand valve (not shown) in 
a manner similar to that described in relation to Figure 
1 - 

Figures 3A and 3B shown in greater detail the deinand 
20 valve 3. In Fig-are BA, lever 9 is urged by spring 11 
(Figure 1) to close the pilot jet 12. Pilot chamber 13 
is pressurised by air entering from the metering orifice 
15 J, and resilient sealing diac 16 is urged by this 
pressure to close the exit ports 18 in the flange 17. 
25 Outlet 20 is closed fay a resilient flap 19. 

When lever 9 is moved by diaphragm 1,, pilot jet 12 
is opened and air in the pilot chamber 13 escapes through 
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jet 12 faster than it enters via metering orifice 15, 
thus depresstirlsing the pilot chamber 13. High pressure 
in the supply tube 14 then deforms the diBc 16, and air 
can pass from supply tube 14 to outlet ports 18 and 
5 thence to outlet 20, where the pressure raises resilient 
flap 19 and allows csir to exit to the interior of the 
f acepiece. 

Alternative construction for the deanand valve are 
foreseen, provided that the diaphragm can be arranged so 

10 as to open tlie demand valve when the diaphragrm 1 and seal 
7 have moved inwardly from their position of initial 
sealing contact, and can close the demand valve as the 
diaphragm 1 and seal 7 iriove outwardly together before the 
diaphragm loses contact with the seal 7 , 

15 The facepiece may be a simple assesnbly of a clear 

plastics visor 22, attached around its periphery to a 
resilient seal 23 and secured to the wearer's face by 
means of an adjustable head harness {also not shown) . 
An opening in the visor 2 2 accoTrtmodates the integrated 

20 valve assembly previously described, which may be secured 
in the opening by means of screws or clips. In the 
preferred embodiment of the invention shown, the 
facepiece is provided with an inner half -mask 24. 

Air entering the facepiece from the valve outlet 20 

25 is directed into the upper area of the visor and passes 
through non-return flaps 25 into the half-mask 24, to be 
inhaled by the wearer. Exhaled air passes directly to 
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atmosphere around the diaphragm 1, which is situated in 
front of the wearer's mouth for optimum speech 
transmission. This circuitous passage of the air through 
the facepiece prevents misting of the visor, ventilates 
5 the upper area of the wearer's face and miniiuises the 
amount of carbon dioxide inhaled by the wearer. 

In the embodiments described, the facepiece covers 
the entire face of the wearer. The combined speech 
transmission diaphragm/ exhalation valve and demand valve 

10 control arrangement described above may however also be 
embodied in a facepiece which covers only the wearer's 
nose and mouth. In such cases it is foreseen that 
separate eye protection may be provided. This 
arrangement may b^ advantageous for exajnple in breathing 

15 apparatus intended £or aircrew. 

It is further envisaged that the combined exhaust 
valve and demand valve may form part of a hood or helmet 
which extends to cover the entire head of a wearer. A 
hood formed from flexible material is foreseen, sealed 

20 round the wearer's neck, and .inflated by the gas supply 
from a demand valve actuated by a diaphragm arrangement 
as previously described. Where the demand valve is 
incorporated in a helmet, the helmet may be fully 
pressurised^ or may have a sealing membrane engaging the 

25 wearers ' head to enclose the nose and mouth and 
optionally the eyes. The volume within the sealing 
membrane will be supplied with pressurised air by the 
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demand valve. 

In yet a further alternative, the demand valve may 
be incorporated into a hood or helmet forming part of a 
protective ga.nrtent for the upper body, or of a complete 
5 body suit. The demand valve may supply pressurised air 
at a predetermined temperature to the vrearer £or 
respiration^ and the same or a further demand valve 
assembly may supply air to the interior of the garment 
or suit to cool the wearer. 

10 In any of the above-described embodixftents , the 

supply of breathable gas may be from self-contained 
cylinders carried by the wearer f or itiay be from a supply 
reservoir remote from the wearer and connected to the 
demand valve via "a hose. 

15 It is envisaged that the components of the demand 

valve may be moulded from plastics materials, to- reduce 
weight and cost. 



CLAIMS ; 

1. A facepiece for a breathing apparatus by which 
breathable gas is supplied to a wearer, the facepiece 
comprising a supply valve for delivering gas to the 
interior of the facepiece, and an exhaust opening 
closeable by an exhaust valve for allowing the egress of 
gas from the facepiece, wherein the exhaust valve 
comprises a movable diaphragm which, in a first position, 
closes the exhaust opening in the facepiece, the 
diaphragm being movable to a second position displaced 
toward the interior of the facepiece relative to the 
first position and still in sealing engagement with the 
exhaust opening, and a third position displaced outwardly 
of the facepiece Relative to the first position and in 
which the exhaust opening is open to aliov? the egress of 
gas, the diaphragm being biased towards the "second 
position by biasing means, and the diaphragm engaging 
operating means to open the supply valve when in the 
second position. 

2. A facepiece according to claim 1, wherein a sealing 
element cooperates with the diaphragm and the periphery 
of the exhaust opening to seal the diaphragm to the 
exhaust opening while the diaphragm is in its first 
position and while it moves between the first and second 
positions . 
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3. A facepiece according to claim 2, wherein the 
sealing element is mounted on the facepiece to surround 
the exhaust opening. 

5 4. A facepiece according to claim 2, wherein the 
sealing element is mounted on the diaphrrigm . 

5. A facepiece according to claim 1, wherein the 
diaphragm is pivotally mounted to the facepiece. 

10 

6. A facepiece according to claim 1, wherein the 
diaphragm is mounted for rectilinear movement relative 
to the facepiece. 

15 7. A facepiece according to any preceding claim, 
wherein adjustment means are provided to adjust the 
distance between the first and second positions of the 
diaphragm. 

20 8. A facepiece according to any preceding claim, 
wherein the operating means which opens the supply valve 
is an operating lever. 

9- A facepiece according to claim 8, wherein adjustment 
25 means is provided between the operating lever and the 
diaphragm to adjust the point on the travel of the 
diaphragm at which contact with the operating lever is 



made . 
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10. A facepiece according to claim 9, wherein the 
adjustment means comprises a fixed abutment on the 

5 diaphragm and a movable abutment mounted on the lever. 

11. A facepiece according to claim 9, wherein the 
adjustment means comprises a fixed abutment on the lever 
and a movable abutment mounted on the diaphragm. 

10 

12. A facepiece according to any preceding claim, 
further including means operable to move the diaphragm 
to its third position. 

15 13. A facepiece according to any preceding claim, 
including reieasable means operable to retain the 
diaphragm in its third position . 

14, A facepiece according to claim 13, wherein the 
20 reieasable means comprises a movable latch element 
engageable with a detent . 

15- A facepiece according to claim 14, wherein the latch 
element is mounted on the facepiece and the detent is 
25 mounted on the diaphragm. 



16. A facepiece according to any preceding claim, 
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wherein the diaphragm is a speech transmission diaphragm. 

17. A facepiece according to any preceding claim, 
wherein the interior of the facepiece is divided into 

5 upper and lower compartments, the upper compartment 
covering the wearer's eyes and having a transparent sight 
window, and the lower compartment covering the wearer's 
mouth and nasal openings and having the diaphragm mounted 
thereon, the supply valve being situated to deliver 
10 breathable gas to the upper compartment,, and non-return 
valves being provided to allow gas to flow from the upper 
to the lower compartment only. 

18. A facepiece -according to any of claims 1 to 16, 
15 wherein the facepiece covers the wearers nose and mouth 

only. 

19. A breathing apparatus to supply breathable gas to 
a wearer r comprising a reservoir of breathable gas at 

20 superambient pressure and a facepiece sealable to the 
wearer to cover the nose and mouth, the facepiece 
comprising a supply valve for delivering to the interior 
of the facepiece, and an exhaust opening closeable by an 
exhavist valve for allowing the egress of gas from the 

25 facepiece, wherein the exhaust valve comprises a movable 
diaphragm which, in a first position, closes the exhaust 
Opening in the iacepiece^ the diaphragm being movable to 
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a second position displaced toward the interior of the 
facepiece relative to the first position and still in 
sealing engagement with the sealing element, and a third 
position displaced outwardly of the facepiece relative 
5 to the first position and in which the exhaust opening 
is open to allow egress of gas, the diaphragm being 
biased towards the second position by biasing means, and 
the diaphragm engaging operating means to open the supply 
valve when in the second position. 

10 

20, A breathing apparatus according to claim 19, wherein 
a scaling element cooperates with the diaphragim and the 
periphery of the exhaust opening to seal the diaphragir 
to the exhaust opening while the diaphragm is in its 

15 first position and while it moves between the first and 
second positions. 

21, A breathing apparatus according to claim 20, wherein 
the sealing element is mounted on the facepiece to 

20 surround the exhaust opening. 

7.7.. A breathing apparatus according to claim 21,. wherein 
the sealing element is mounted on the diaphragm. 



25 23. A breathing apparatus according to claim 19, wherein 
the diaphragm is pivotal ly mounted to the facepiece. 
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24. A breathing apparatus according to claim 19, wherein 
the diaphragm is mounted for rectilinear movement 
relative to the facepiece. 

25. A breathing apparatus according to any of claims 19 
to 24, wherein adjustment means are provided to adjust 
the distance between the first and second positions of 
the diaphragns. 

26. A breathing apparatus according to any of claims 19 
to 25, wherein the operating means which opens the supply 
valve is an operating lever. 

27. A breathing appax-atus according to claim 25 r wherein 
adjustment means is provided between the operating lever 
and the diaphragm to adjust the point on the travel of 
the diaphragm at which contact with the operating lever 
i s TTiade . 

28. A breathing apparatus according to claim 27, wherein 
the adjustment means comprises a fixed abutment on the 
diaphragm and a movable abutment mounted on the lever. 

29. A breathing apparatus according to claim 28, wherein 
the adjustment means compriseB a fixed abutment on the 
lever and a movable abutment mounted on the diaphragm. 
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30. A breathing apparatus according to any of claims 19 
to 29, wherein the facepiece further includes means 
operable to move the diaphragm to its third position- 
al, A breathing apparatus according to claim 30, wherein 
the facepiece further includes releasable means operable 
to retain the diaphragm in its third position. 



32. A breathing apparatus according to claijti 31/ wherein 
10 the releasable means comprises a movable latch element 

engageable with a detent. 

33. A breathing apparatus according to claim 32, wherein 
the latch element is mounted on the facepiece and the 

15 detent is mounted on the diaphragm. 

34. A breathing apparatus according to claim 33, wherein 
the diaphragip. is a speech transmission diaphragm. 



35. A breathing apparatus according to claim 34, wherein 
■the interior of the facepiece is divided into upper and 
lower compartments, the upper compartment covering the 
wearer's eyes and having a transparent sight window, and 
the lower compartment covering the wearer's mouth and 
nasal openings and having the diaphragm mounted thereon, 
the supply valve being situated to deliver breathable gas 
to the upper compartinent , and non -return valves being 



provided to allow gas zo flow from the upper to the lower 
compartment only. 



35. A breathing apparatus according to claim 35, wherein 
the facepiece covers the wearer's nose and mouth only. 

37. A breathing apparatus according to any of claims 19 
to 34^ wherein the facepiece foxros part of a hood or 
helmet containing the head of the wearer, 

. A hrf^rithing appaxatuc nnaording *o any *r doLimo 19 
to 34, wherein the facepiece forms part of a garment 
partially or totally enclosing the wearer. 

39. A hood for a breathing apparatus, incorporating a 
facepiece according to any of claims I to 17. 

40. A garment including a facepiece according to any of 
claims 1 to 18. 

41. h demand valve for a facepiece of a breathing 
apparatus, comprising an inlet duct and an outlet 
opening, and a valve member movable between open and 
closed positions to respectively close and open a valve 
orifice which when open provides fluid communication 
between the inlet duct and the outlet opening, the demand 
valve further including a movable cover to close the 
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outlet opening to prevent the ingress of contaminants, 
the cover being moved away from the outlet opening by 
fluid pressure when the valve member is in the open 
poGition . 

42. A demand valve according Lo clalia 41 wherein the 
movable cover is a resilient flap extending across the 
outlet opening. 
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ABSTRACT 

BR EATHING APPARATU S 

A breathing apparatus is described, comprising a 
supply of breathable gas and a facepiece by which 
5 breathable gas is supplied to a wearer, the facepiece 
comprising a supply valve for delivering gas to the 
interior of the facepiece^ and an exhaust opening 
closeable by an exhaust valve for allowing the egress of 
gas from the facepiece, wherein the exhaust valve 

10 comprises a movable diaphragm which, in a first position, 
closes the exhaust opening in the facepiece, the 
diaphragm being movable to a second position displaced 
toward the interior of the facepiece relative to the 
first position and still in sealing engagement with the 

15 exhaust opening,, and a third position displaced outwardly 
of the facepiece relative to the first position . and in 
which the exhaust opening is open to allow the egress of 
gas, the diaphragm being biased towards the second 
position by biasing means ^ and the diaphragm engaging 

20 operating means to open the supply valve when in the 
second position. 

A sealing element is preferably interposed between 
the diaphragifl and the exhaust opening. 
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DECLARATION, POWER OF ATTORNEY, AND PETITION 

As a below-named inventor, I hereby declare that 

My residence, post ofl&ce address and citizenship are as stated below next to my name; 
I verily believe myself to be the original, fiirst, and sole inventor of the invention titled *°Breathlng 
Apparatus and Faceplece Therefor", which is disclosed and claimed in the application that was 
mailed to the U. S. Patent and Trademark Office on September 17. 1997, and which is disclosed and 
claimed in British Application No. 9619459.2, filed on 18 September 1996; 
I have read and imderstood the contents of the specification, including the claims, in the said application, as 

amended by any amraidment specifically referred to in this declaration; 
I do not know and do not believe that the invention was ever known or used in the United States before my 
invention thereof or patented or described in any printed publication in any country before my 
invention thereof or more than one year prior to said application; or in public use or on sale in the 
United States more lhan one year prior to said application; 
I acknowledge my duly to disclose information I am aware of which is material to the examination of tiie 

said application in accordance with Section 1 .56Ca); 
The invention has not been patented or made the subject of an inventor's certificate issued before Ihe date of 
said application in any country foreign to tiie United States on an application filed by me or my legal 
representatives or assigns more that twelve months prior to said application; and, as to applications for 
patents or inventor's certificate on the invention filed in any country foreign to the United States of 
America, prior to said implication by us or our legal representatives or assigns 

no such applications have been filed, or 

_X_such applications have been filed as follows: 
Country Applnno. Filing Date Issue Date Priority Claimed 
UK. 9619459.2 18 Sept 1996 Yes 
Power of Attorney: As the named inventor, I hereby appoint flie following attomey to prosecute this 
application and to teansact all business in the Patent and Trademark Office connected therewith. 
JAMES B. MIDDLETON Reg. No. 26,484 
P. O. Box 1968 
Decahar, Georgia 30031-1968 
Telephone: 404-377-5327 Facsimile: 404-377-5321 

Wherefore I pray that Letters Patent be granted to me for the invention or discovery described and claimed 
in the above identified application, and I hereby subscribe my name to said application as amended, and 
to thij declaration, power of attomey, and petition. 

Name of Inventor: Peter Joseph Jackson 

Residence: U. K. 

Citizenship: U.K. 

Post Office Address: 5 Pony Farm, Stable Lane, Findon, Worthing BNl 4 ORS, U. K. 

I declare fijrther that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and fijrther that these statements were made with the 
knowledge that willfi:il felse statements and the like so made are punishable by fine or imprisonment, or 
both, imder Section 1001 of Tifle 18 of tiie United States Code and tiiat such willfiil felse statements 
may jeopardize tiie validity of the application or any patent issuing thereon. 



Signature of Inventor V^M^LU \JU n ^ Date f-/7^7 

Attomey File: 1531.01.A 



DECLARATION OF SOLE INVENTOR CLAIMING SMALL ENTITY STATUS 



As a below named inventor, I hereby declare that I qualify as sole inventor as deiSned in 37 CFR 1 .9(c) for 
purposes of paying reduced fees under Section 41(a) and (b) of Title 35, United States code, to the Patent 
and Trademark Office witti regard to the invention entitled "Breathing Apparatus and Facepiece 
Therefor" described in the specification filed on September 17, 1997. 
I have not assigned, granted, conveyed or license4 and am under no obligation under contract or law to 
assign, grant, convey or license any rights in tiie invention to any person who could not be classified as an 
independent inventor under 37 CFR 1 .9(c) if fihat person had made the invention, or to any concern which 
would not qualify as a small business under 37 CFR 1 .9(d) or a nonprofit organization under 37 CFR 



Each person, concern or organization to which I have assigned, granted, conveyed or licensed or am under an 
obligation under contract or law to assign, grant, convey or license any rights in the invention is listed 
below: 



I hereby acknowledge the duty to file, in this application for patent, notification of any change in status 

resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of 
the issue fee or any maintenance fee due after tixe date on which status as a small entity is no longer 
appropriate. [37 CFR 1028(b)]. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and fiirther, tha^ these statements were made with the 
knowledge that willfiil feilse statements and the l&e so made are punishable by fine or imprisonment, or 
both, under Section 1001 of Titie 18 of the United States Code, and that such willful fiilse statements may 
jeopardize the validity of the application, any patent issuing thereon, or any patent to which this verified 
statement is directed. 

SIGNATURE OF INVENTOR: 



1.9(e). 



International Safety Instiuments, Mc. 
922 Hurricane Shoals Road 
Lawrenceville, Georgia 30243 
(a small business concern). 




Date 



Attorney File: 1531.01 .A 



DECLARATION OF SMALL BUSINESS CONCERN CLAIMING SMALL ENTITY STATUS 

I hereby declare that I am an official of the small business concern identified below, and am empowered to act on behalf 
of the said small business: 

International Safety Instruments, Inc. 
922 Hurricane Shoals Road 
LawrenceviHe, Georgia 30243 

I hereby declare that the above identified small business concern qualifies as a small business concern as defined in 13 
CFR 121 .3-18, and reproduced in 37 CFR 1.9Cd), for purposes of paying reduced fees under Section 41(a) and (b) of 
Title 35, United States Code, in that the number of employees of the concern, including those of its affiliates, does 
not exceed 500 persons. For purposes of this statement, (1) the number of employees of the business concern is the 
average over the previous fiscal year of Ihe concem of the persons employed on a fiiU-time, part-time or temporary 
basis during each of the pay periods of the fiscal year, and (2) concerns are afEliates of each other when either, 
directly or indirectly, one concem controls or has the power to control the other, or a tiiird party or parties control or 
have the power to control both. 

I hereby declare that rights under contract or law have been conveyed to and remain with the small business concem 
identified above with regard to the invention Breathing Apparatus and Facepiece Therefor" by the inventor, 
Peter Joseph Jackson, described in the specification filed on September 1 7, 1 997. 

If the rights held by the above identified small business concem are not exclusive, each individual, concem or 

organization having rights to the invention is listed below and no rights to the invention are held by any other person, 
other than the inventor, who could not qualify as a small business concem under 37 CFR 1 .9(d) or by any concem 
which would not qualify as a small business concem under 37 CFR 1 .9(d) or a nonprofit organization under 37 CFR 
1.9(e). 

NONE 

I acknowledge ttie duty to file, in tiiis application for patent, notification of any change in statias resulting in loss of 
entitiement to small entity statijs prior to paying, or at the time of paying, tiie earliest of tiie issue fee or any 
maintenance fee due after the date on which statiis as a small entity is no longer appropriate. [37 CFR 1 .28(b)]. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 

information and belief are believed to be ti^le; and fiirther, tiiat fliese statements were made witii the knowledge that 
wiMil fidse statements and the like so made are punishable by fine or imprisonment, or botii, under Section 1001 of 
Titie 18 of the United States Code, and that such willful felse statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which tiiis verified statement is directed. 




Paul Hiltman, Engineerii^ MaA^er 
Dat e 9-'(7'^l 
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